Abstract This review summarizes selected studies involving education and training programs designed to improve parents' ability to provide research-based support and intervention for their children with intellectual disabilities. First, we highlight stressors and obstacles associated with parenting a child with intellectual disability and note the relative paucity of existing research in light of the increased risk of stress, anxiety, and depression reported for this population. Next, we provide a description of recent trends and issues and attempt to elucidate gaps in the existing literature that warrant additional research effort. Ultimately, this paper highlights the growing need for interventions that include both behavioral and psychosocial components to better address needs in families of children with intellectual disability. Specifically, we conclude that there exists a need for future research on culturally sensitive parent training as well as on potentially efficient group-based parent education programs for families of children with moderate to profound intellectual disability.
Introduction
For most families, parenting provides an ongoing source of happiness and joy as well as increased responsibility, anxiety, and stress [1] . There is a great deal of research devoted to typical child developmental stages and trajectories, parenting strategies, and the impact parenting has on family functioning, coping, and well-being (e.g., [2] [3] [4] ). This large corpus of research focused on typically developing children is regularly summarized and translated from scientific form to a more accessible layperson style written to educate parents on child development and prepare them with home-based strategies for facilitating typical children's language, social, motor, selfhelp, and early academic skills (e.g., [5] ). Clearly, raising any child can be a difficult and emotional task for any parent; unfortunately, information pertaining to typical child development and childrearing strategies created for typically developing children may be of limited potential benefit for parents of children with an intellectual or developmental disability (IDD).
Parents of children with an IDD obviously and undeniably experience the same love and joy for their children [6, 7] , but they also have an increased risk of encountering stressors (e.g., high medical costs), anxiety, and depression [8, 9] . Increased rates of stress, anxiety, and depression reported in samples of parents of children with IDD are understandable given the unique and emotionally demanding challenges faced by these families. The level of support that a child with IDD requires differs, in part, according to the nature and severity of the IDD, but the majority of children with IDD require care and supports beyond that provided to typically developing children. For example, by definition, children with IDD present with high support needs in adaptive behavior and functional life activities [10, 11] . Additionally, children with IDD often present with an increased risk of comorbid mental health This article is part of the Topical Collection on Intellectual Disability issues including severe and sometimes life-threatening behavior problems such as aggression, self-injurious behavior, and elopement [12] [13] [14] . Finally, individuals with profound intellectual and multiple disabilities may present with orthopedic impairment, sensory disabilities, and a range of chronic health issues such as seizure disorders, difficulty maintaining core body temperature, and feeding issues [15, 16] .
In the context of parenting, even small daily stressors can adversely affect a family's ability to cope [17] . Difficulty coping and adjusting to the lifestyle necessary to meet the needs of a child with IDD can occasion the onset of additional threats to the quality of family life. For example, parents of children with IDD may be at increased risk for relationship discord [18, 19] including increased divorce rates (e.g., [20] ). Further, the cost of early intensive intervention services, specialized child care, and the medical bills associated with comorbid conditions, can deplete a family's financial resources (e.g., [21] ). Finally, specialized child care can be difficult to obtain for working parents with a child with IDD (e.g., [22] ). Therefore, parents of children with IDD are often faced with challenges greater than those faced by parents of typically developing children but have fewer supports and resources (i.e., family support, money, time) available to address those challenges.
Parents of children with significant intellectual disability (i.e., moderate to profound intellectual disability or profound and multiple disability) may benefit from informal (e.g., support groups) and formal (e.g., home-based intervention, functional behavior assessment, group or individualized parent education, respite care, medical device rental) services, and supports to address their child's needs but may also benefit from learning skills to mediate the impact of caring for a child with a significant disability [23, 24] . Parents have unique influence on their child's acquisition of new skills through their continual and powerful presence in their child's life [25] [26] [27] . In addition, parent acquisition of relevant skills (e.g., behavior management strategies) can decrease stressful parent-child interactions during family routines and increase their child's independence (e.g., [28, 29] ). Moreover, improving parent optimism and sense of self-efficacy in addressing their child's adaptive behavior needs may improve child and parent outcomes (e.g., [30] ). Research involving parents of children with disabilities has demonstrated the effectiveness of parentimplemented interventions to improve a variety of child outcomes as well as improve parent self-efficacy and well-being (e.g., [31] ).
Professionals seeking to develop intervention programs for parents of children with significant intellectual disability have a large database of evidence-based practices shown to be effective when used by teachers, researchers, and other professionals to improve adaptive behavior domains and decrease challenging behavior [32] [33] [34] [35] . In addition, past reviews of the parent education literature for parents of children with IDD (e.g., autism spectrum disorder [ASD] and other developmental disorders, intellectual disability) are numerous and have included well-designed systematic reviews of interventions [36-41, 42••, 43••, 44] . Unfortunately, few studies included in the aforementioned literature reviews have focused specifically on parents of children with significant intellectual disability.
Due to the unique needs of children with significant intellectual disability, parents of these children have an increased need for supports, educational programming, and interventions to assist them in facilitating and nurturing their child's development, managing the impact of chronic stressors, and buttressing parent and family well-being. Although evidencebased practices for improving outcomes for children with significant intellectual disabilities and for training parents in skill acquisition and behavior management strategies are relatively well-researched, there is nonetheless a need to examine the utility and effectiveness of these strategies when used by parents of children with intellectual disability in family homes and in the community. The purpose of this selective review is to summarize and discuss recent research involving education and training for parents of children with IDD and to identify promising practices for further evaluation with children who experience significant intellectual disability. The remainder of this chapter is organized into three sections: (a) trends and issues, (b) future research and limitations, and (c) conclusion. Although interventions for parents of children with IDD have received some attention in the parent education literature [45] [46] [47] [48] [49] [50] [51] [52] [53] [54] [55] [56] , it appears that the majority of recent parent education interventions have included parents of children with ASD rather than children with an intellectual disability.
Trends and Issues
Past reviews of the parent education literature for children with IDD have examined parent education programs implemented by parents of children (a) ages birth to 8 years with any disability [42••] , (b) ages 18-60 months with language impairment [43••] , (c) with ASD ranging from ages 1 month to 17 years [36-41, 44, 45] , and (d) with intellectual or developmental disability (not ASD) for children ages 1.5 to 17 years [45] . Clearly, past reviews have tended to focus on parents of children with ASD rather than intellectual disability. In addition, to our knowledge, none have critically evaluated the literature as it pertains to parents of children with significant intellectual disability (i.e., moderate to profound intellectual disability and/or severe and multiple disability and only one randomized control trial (RCT) has been conducted with children with IDD who engage in serious challenging behavior (e.g., aggression, tantrums, SIB) [6] . Reichow and colleagues (2013) [45] conducted a systematic review of non-specialist psychosocial interventions for children and adolescents with intellectual disability or low-functioning ASD (e.g., autistic disorder, intelligence quotient less than 70) and found that the majority of studies involved children with lowerfunctioning ASD rather than intellectual disability.
The existing literature's focus on supporting parents of children with ASD may present only minimal barriers to professionals selecting practices for families of children with intellectual disability. Diagnostic differences exist between ASD and intellectual disability, but we believe that sufficient overlap exists between the support needs of children with ASD and significant intellectual disability to warrant crossfertilization of intervention strategies. In fact, some researchers have estimated that 50 % of individuals with ASD have comorbid intellectual disability [57] .
The bulk of the literature reports mothers as the parent participating as interventionist; this phenomenon continues even in the most recent research despite the fact that older research has documented the positive impact fathers have on their child's development [58] [59] [60] , social communication [61] , and remediation of behavioral excesses for children with developmental disability [62] . Fathers are largely absent in the parenting education literature [63, 64] , but our own clinical work with families suggests that fathers are not absent in children's daily lives and many take on a primary caregiver role. While it is true that mothers are often the primary caregiver of children with and without disabilities, the inclusion of mothers alone may not be adequate to address the complex adaptive behavior challenges and support needs presented by children with significant intellectual disabilities. In addition, given the increased stressors placed on caregivers of children with IDD [8] , it would seem pertinent to evaluate interventions aimed at improving the self-efficacy of both parents and perhaps also siblings and extended family members. We speculate that this broader family approach could potentially serve to increase continuity of intervention (fidelity of implementation) across caregivers, reduce the demands placed on any one caregiver, and increase positive family interactions that reduce discord between caregivers. However, family-wide training programs involving multiple family members are rare in the research and a comparison of outcomes across studies training one versus multiple family members is not possible in this current review.
Moreover, although there is an increased focus on the perceptions and experiences of parents from diverse cultural backgrounds when designing intervention programs (e.g., [65, 66] , there has been little to no involvement in the parent education literature with parents of children with IDD from diverse cultural and linguistic backgrounds. However, recent research with parents of children, ages 3 to 9 years, with and without intellectual disability, has identified differences in parenting and cultural beliefs for culturally diverse mothers [65, 66] that may influence parent acceptance of existing parent education programs. Numerous reviews of the parent education literature have echoed this concern, e.g., [43••, 44] , and it is troubling that little to no research exists in this area.
What Child and Parent Skills Do Parent Education Interventions Target?
Evidence-based parenting education programs for parents of children with IDD often target the management of conduct disorders, e.g., [38, 40, 46] ; functional or social communication, e.g., [41, 43••] ; or early intensive applied behavior analysis (EIABA) for young children with ASD, e.g., [37, 39, 44] .
Fewer resources and empirical investigations of parent training to specifically improve child functional life skills (e.g., using task analysis and prompting hierarchies to teach children to make their bed), play and leisure skills [67] , selfdetermination [68] , feeding problems [49, 69, 70] , sleep [71] , and toileting [72] are available. Additionally, the majority of these studies include participants with ASD rather than intellectual disability. However, there are some notable exceptions in the research literature. For instance, Fey, Yoder, Warren, and Bredin-Oja (2013) [73] examined dosage-dependent effects of milieu communication teaching (MCT) with 64 children with intellectual disability and communication delay. Children were randomly assigned to receive MCT one or five times each week across the 9-month intervention. Growth was observed across both groups, but surprisingly increased frequency of MCT was only observed when the children demonstrated more diverse object engagement (i.e., children played with nine or more objects during play assessment). Singlecase research design studies have evaluated parentimplemented instruction on functional life skills routines such as hand washing and eating a snack, i.e., [74] . Batu (2014) [74] evaluated the effects of parent-implemented instruction (i.e., simultaneous prompting with activity schedule) following instruction delivered via an audiovisual recording (DVD) on hand washing and eating pudding for three children with moderate intellectual disability.
Additionally, family systems theory posits that parent wellbeing affects the well-being of the child and entire family system [75] . This is supported by an apparent increased interest in interventions addressing parent stress (for a review see [69) . Durand and colleagues (2012) [6] offer a unique type of clinic-based intervention package that both teaches parents skills to manage child challenging behavior and to address negative self-talk to address complex parent-child interactions and proactively address psychological barriers to treatment adherence by parents. In their randomized clinical trial with 54 parents and their children with a developmental disability who engaged in serious challenging behavior (e.g., self-injury, aggression), the researchers compared the effects of positive behavior support alone to positive behavior support plus the addition of optimism training (adapted from Seligman's 1998 cognitive behavioral optimism training). Participating parents in both groups were selected for having high levels of pessimism prior to intervention. Although both groups were assessed to have less challenging behavior at post-test and decreased parent pessimism, the positive family intervention (PFI; positive behavior support plus the addition of optimism training) resulted in a significantly decreased challenging behavior when compared to the positive behavior support only group. In addition, although intervention did not occur in the family home, behavioral observations indicated a decreased challenging behavior at home as well for both groups. These are important findings for an 8-week clinic-based intervention program conducted with often difficult to treat, pessimistic parents.
What Methods Are Used to Train Parents?
Behavioral parent training (BPT) involving didactic sessions, role-play and rehearsal, performance feedback, train to criterion is the gold standard of parent training for helping parents to address externalizing behaviors with positive outcomes reported for a wide variety of disabilities including conduct disorders, attention-deficit hyperactivity disorder, and developmental disability [76] [77] [78] . Kaminski, Valle, Filene, and Boyle (2008) [78] found that requiring parents to practice new intervention skills with their child and parents' consistent use of these skills are essential and necessary components of BPT. In addition, feedback provided to the parent during practice is an assumed mediator for positive child outcomes [37] . Accordingly, it is not surprising that the majority of parent education studies have used a combination of these components to train parents of children with IDD. Less frequently reported, but promising delivery methods, have included video modeling [79] , self-instruction [80] , and video teleconferencing [81] [82] [83] [84] . These approaches are considered attractive service delivery models because they can be cost efficient (e.g., video models may be provided free online) and/or reduce logistical complications inherent in one-on-one inperson training models (delayed feedback being more easily provided than immediate feedback).
Historically, very little in the way of standardized group parent education curricula have been adapted for use with parents of children with IDD. However, several different research teams have undertaken adaptations of group parent education programs for use with an IDD population and a few have emerged with demonstrated efficacy in improving challenging behavior for children with IDD including ASD and physical disabilities [85] [86] [87] . These adapted parenting programs include the Stepping Stones Triple P (SSTP) and the Incredible Years Parent Training Program [85] . For example, the SSTP [88] an individual parenting program developed for families of children with a disability to address behavioral problems, has been evaluated as an adjunct to federally funded early intervention services with 25 young children (below 24 months of age) with a variety of developmental disabilities including global developmental delay (65 % of the sample), Down syndrome (three children), low birth weight (nine children), and other genetic or congenital conditions (five children). For the treatment group receiving both early intervention services and the SSTP program, when compared to the control group of 24 children, child behavior problems decreased and were associated with improved parenting styles. Additional RCTs suggest the promise of group SSTP to decrease child challenging behavior and improve parenting skills necessary for raising children with a variety of IDD diagnoses including ASD, Down syndrome, cerebral palsy, and intellectual disability [89] .
Future Research and Limitations
Parents have been included in a number of meaningful ways that have resulted in positive gains for children with IDD. Much of the current literature involving parents of children with IDD has focused on parent-implemented programs to reduce challenging behavior. However, there is a conspicuous gap in the literature where we would expect and hope to find a variety of individual or group-based parent education programs focused on increasing other essential adaptive behavior skills (e.g., functional communication including the use of augmentative and alternative communication [AAC] devices or systems, self-help skills such as cooking, and functional academic skills such as telling time). In addition, few if any resources have targeted parents of children with severe and profound intellectual and multiple disabilities. The current state of the literature offers several possibilities for improving the external validity (generalizability) of intervention research conducted with parents of children with intellectual disability.
First, there is the need to develop programs that address the wide range of needs for children with IDD including severe to profound intellectual disabilities and multiple disabilities. One solution to the lack of research representing this population is to extend the research findings of studies focused on utilizing strategies found effective to train and support caregivers of children with less significant disabilities and examine those strategies with parents of children with significant intellectual disabilities to evaluate contextual fit of existing programs. Prevention and problem-based group parent education for parents of children with significant disability should not only aim to decrease child challenging behavior, but it should also seek to establish evidence-based strategies to support parents in acquiring skills to support their child's acquisition of ageappropriate adaptive behaviors such as functional life and selfhelp skills, the use of AAC devices and systems to increase functional communication at home and in the community, and in areas identified by parents as important (e.g., making friends). As the context in educational settings for children with intellectual disabilities continues to shift towards academic interventions, in the USA as a result of educational legislation such as the 2001 No Child Left Behind Act (NCLB) and the 2004 Individuals with Disabilities Education Improvement Act (IDEIA) [90, 91] , parents may be increasingly tasked with supporting their child's development of functional life skills.
Secondly, of particular interest is the individualization of parent education programs to contextually fit the family and yield optimal benefits with the smallest dose possible [92, 93] . Fey and colleagues (2013) [73] have used the conceptual framework of dosage introduced by Warren in 2007 and growth curve modeling to examine dosagedependent effects of parent implemented communication interventions. Future research should examine the dosagedependent effects of varying amounts and quality (e.g., varying treatment fidelity) of evidence-based intervention to address both parent and child desired outcomes. Systematic research on dosage will better inform our efforts to develop ecologically valid and effective parent education interventions for parents of children with IDD who often present with complex intervention needs.
Third, future research efforts must build on recent advances in knowledge regarding parental stress and well-being. Type of child disability [94] , a strong social support system and selfefficacy [18, [95] [96] [97] , positive parent perception of stressors [17, 98] , and coping skills [99, 100] have all been shown to effectively mediate parental stress. Future research should evaluate the additive nature of interventions targeting potentially malleable variables (e.g., social support network, socioeconomic status) for families of children with significant intellectual disability. In addition, researchers should further evaluate combined intervention programs that use (a) evidence-based interventions to decrease parent stress and depression and improve mental health such as mindfulness based or cognitive behavioral strategies for stress reduction [101, 102] alongside (b) applied behavior analytic interventions to improve child adaptive behavior skills and decrease challenging behavior. Psychological acceptance and mindfulness have been shown to mediate the impact of challenging behavior on parent distress for parents of children with ASD [103] . In addition, it is important for researchers to consider that parent stress continues into a child's adolescence, especially when the child with IDD engages in challenging behavior [100] . Fortunately, if parents have coping skills such as active coping/planning, positive reinterpretation/growth, and behavioral/mental disengagement, the effects of stressful parent-child interactions can be minimized [100] . Early intervention efforts should focus on building parents' repertoire of coping skills to potentially improve long-term outcomes, as the child grows older.
Fourth, to best meet the needs of families of children with IDD from diverse cultural, linguistic, and socioeconomic backgrounds, researchers must hasten their efforts to increase participation by diverse parent and child participants. By 2060, there will be no majority racial/ethnic group [104] . Currently, the vast majority of parent education programs have been empirically evaluated with middle-class families [41] . A multipronged approach to increasing participant diversity in research as discussed by public health scholars, e.g., [105] may support researchers in achieving this goal. For example, Yancey and colleagues suggest among other considerations that (a) journals establish standards for reporting the race/ethnicity, and gender of participants. Parenting intervention studies should also be encouraged to report the roles (e.g., mother, father) of participating parents and any variables potentially mediating the success of the intervention; (b) academics and researchers commit resources to successfully compete for federal doctoral leadership grants and training consortiums focusing on the preparation of Ph.D.-level scholars with expertise in recruitment, retention, and engagement of families from diverse backgrounds; and (c) develop formal and ongoing relationships with local agencies that serve diverse populations. Researchers working with parents of children with IDD may wish to also engage parent support groups and local educational authorities in ongoing recruitment efforts.
Finally, researchers should continue to concentrate on improving the experimental rigor and expanding the external validity of the literature base where possible. A number of researchers have suggested a need for larger sample sizes to evaluate the effectiveness of parent education programs, e.g., [37] . Similarly, to contribute to the evidence base for parent intervention programs for parents of children with significant intellectual disability, we suggest the use of experimentally rigorous single-case research methodology. Single-case research methodology is especially well suited for use with this population due to the low-incidence nature of significant intellectual and multiple disability, which results in difficulty randomly assigning families, and matching participants by characteristics, to treatment and control groups. Historically, this methodology has been widely utilized with lowincidence populations in educational and community settings [106, 107] , and there is growing recognition of the validity of single-case methodology by federal funding agencies [108] .
Conclusion
We have provided a brief and selective summary of the evidence supporting parent education and intervention programs for parents of children with significant intellectual disabilities and the numerous gaps in the literature warranting future research. We call for future research on individual and groupbased parent education programs involving parents of children with intellectual disabilities and the development of interventions that include both behavioral and psychosocial components to better address child and parent support needs.
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